Ammonium dicyanamide NH 4 [N(CN) 2 ] was synthesized through aqueous ion exchange. The crystal structure was investigated by single-crystal X-ray diffraction (P2 1 /c, a ) 378.67(6) pm, b ) 1240.9(3) pm, c ) 911.84 (14) -ligands were investigated in detail because of their potential use as molecular magnets. [1][2][3] Apart from this feature the thermal behavior of simple ionic dicyanamides was investigated. The occurring phase transitions were studied, and the varying reactivity of the dicyanamide ion was correlated with the cations involved: During heating the anions of the alkali dicyanamides M[N(CN) 2 ] trimerize, forming the cyclic tricyanomelaminates M 3 [C 6 N 9 ]. Depending on the cation this reaction occurs in the solid (M ) Na) 4 or in the melt (M ) K, 5 Rb, 5 Cs 6 ), respectively. For lithium dicyanamide a similar oligomerization of the anions or even a polymerization to products of hitherto unknown structure has been discussed. 7 In contrast to the alkali dicyanamides the respective alkaline earth salts (M II ) Mg, Ca, Sr, Ba) 8 as well as the dicyanamides of other divalent metals (M II ) Co and Ni, 9 Zn, 10 Pb 11 ) do not show formation of the respective tricyanomelaminates M II 3 [C 6 N 9 ] 2 . During thermolysis these salts form X-ray amorphous products and the FTIR spectra show broad signals indicating a further polymerization of the dicyanamide ions.
In the past few years the transition metal dicyanamides -ligands were investigated in detail because of their potential use as molecular magnets. [1] [2] [3] Apart from this feature the thermal behavior of simple ionic dicyanamides was investigated. The occurring phase transitions were studied, and the varying reactivity of the dicyanamide ion was correlated with the cations involved: During heating the anions of the alkali dicyanamides M[N(CN) 2 ] trimerize, forming the cyclic tricyanomelaminates M 3 [C 6 N 9 ]. Depending on the cation this reaction occurs in the solid (M ) Na) 4 or in the melt (M ) K, 5 Rb, 5 Cs 6 ), respectively. For lithium dicyanamide a similar oligomerization of the anions or even a polymerization to products of hitherto unknown structure has been discussed. 7 In contrast to the alkali dicyanamides the respective alkaline earth salts (M II ) Mg, Ca, Sr, Ba) 8 as well as the dicyanamides of other divalent metals (M II ) Co and Ni, 9 Zn, 10 Pb 11 ) do not show formation of the respective tricyanomelaminates M II 3 [C 6 N 9 ] 2 . During thermolysis these salts form X-ray amorphous products and the FTIR spectra show broad signals indicating a further polymerization of the dicyanamide ions.
With regard to the reactivity of the dicyanamide ion depending on the cation as mentioned above, the thermal behavior of ammonium dicyanamide caught our interest. In the literature the synthesis of ammonium dicyanamide NH 4 [N(CN) 2 ] and its IR and NMR spectra were mentioned, but structural data have not been reported as yet. 12 15 According to the single-crystal * To whom correspondence should be addressed. E-mail: wolfgang.schnick@uni-muenchen.de.
( We performed thermoanalytical measurements and temperature-dependent X-ray powder diffraction experiments 23 to investigate the thermal behavior of ammonium dicyanamide. The DSC curve exhibits a sharp exothermic signal at 138°C indicating an irreversible reaction with ∆H ≈ -10 kJ mol -1 . This corresponds with a solid-solid phase transition between 102 and 106°C, which was identified by temperature-dependent X-ray powder diffraction (Figure 3 ). The temperature difference between both investigation methods is typical and presumably due to the much higher heating rate in the DSC experiment (5°C min ). Neither the DSC experiment nor a visual inspection of the sample of NH 4 [N(CN) 2 ] during heating gave any evidence for a melting process of the substance in this temperature range. Furthermore, according to the X-ray diffraction the sample never was X-ray amorphous. After heating to 108°C and subsequent cooling to room temperature the pattern indicated that NH 4 [N(CN) 2 ] quantitatively was transformed into dicyandiamide H 4 C 2 N 4 . By further heating above 170°C (Figure 4 ) the well-known transformation of dicyandiamide H 4 C 2 N 4 into melamine H 6 C 3 N 6 was observed. 24 The powder diffraction patterns of the heated samples are in good agreement (Figure 4 ) with those simulated from structural data of dicyandiamide and melamine, respectively. 25, 26 The isomerization of NH 4 
